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International application No. 
PCT/AU00/00988 


International filing date (day/month/year) 
18 August 2000 


(Earliest) Priority Date (day/month/year) 
19 August 1999 


Applicant 

MINISTER FOR AGRICULTURE, MINISTER FOR LAND AND WATERCONSERVATION FOR AND 
ON BEHALF OF THE STATE OF NEWSOUTH WALES et al 



This international search report has been prepared by this International Searching Authority and is transmitted to the applicant according to 
Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 4 sheets. 



^ It is also accompanied by a copy of each prior art document cited in this report. 



2. 
3. 

4. 



b. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the language in 
which it was filed, unless otherwise indicated under this item. 

□ the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23. 1(b)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was 
carried out on the basis of the sequence listing: 

I" ~| contained in the international application in written form. 

£ j filed together with the international application in computer readable form. 

j j furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

|~" I the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the international 

' ' application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



□ 



j j Certain claims were found unsearchable (See Box I). 
| j Unity of invention is lacking (See Box II). 

With regard to the title, |x | me text is approved as submitted by the applicant. 

j j the text has been established by this Authority to read as follows: 



With regard to the abstract, 



|X | the te *t is approved as submitted by the applicant 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box IH 
The applicant may, within one month from the date of mailing of this international search report, 
submit comments to this Authority. 



The figure of the drawings to be published with the abstract is Figure No. 

rz] as su8gested by ^ e a pp^ cant * 



None of the figures 



| J because the applicant failed to suggest a figure 

| because this figure better characterizes the invention 
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Pages 6-7, page 8 line 28-page 9 line 25, page 10 line 6-page 1 1 line 24, page 

13 line 20-37, page 16 line 13-28, page 17 lines 15-24, page 27 lines 7-36, 

page 32 lines 1-27, page 43 line 35-page 44 line 2; claims 1-6, 14-20, 3 1, 34- 

38 

WO 99/07860 (STRESSGEN BIOTECHNOLOGIES CORPORATION) 18 
February 1999 

Page 7 line 20-page 8 line 10, page 1 1 lines 23-28, page 17 lines 15-18, page 
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exhibition or other means 

document published prior to the international filing 
date but later than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot 
be considered novel or cannot be considered to involve an 
inventive step when the document is taken alone 
document of particular relevance; the claimed invention cannot 
be considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 
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WO 99/42121 (UNIVERSITY OF MIAMI) 26 August 1999 ✓ 
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This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

This REPORT consists of a total of 5 sheets, including this cover sheet. 

Xl This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheet(s). 
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citations and explanations supporting such statement 
Certain documents cited 



Date of submission of the demand 
17 November 2000 


Date of completion of the report 
6 September 2001 


Name and mailing address of the IPEA/AU 

AUSTRALIAN PATENT OFFICE 
PO BOX 200, WODEN ACT 2606, AUSTRALIA 
E-mail address: pct@ipaustralia.gov.au 
Facsimile No. (02) 6285 3929 


Authorized Officer 

J.G. HANSON ; 

Telephone No. (02) 6283 2262 
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Basis of the report 



With regard to the elements of the international application:* 
| | the international application as originally filed. 

|x[ the description, pages 1-70 , as originally filed, 

, pages 
pages 
pages 
pages 
pages 



X the claims, 



X the drawings, 



, filed with the demand, 
, received on with the letter of 
, as originally filed, 

, as amended (together with any statement) under Article 19, 
, filed with the demand, 
pages 71-73, received on 28 June 2001 with the letter of 28 June 2001 
pages 1/4, 2/4, 4/4, as originally filed, 
pages , filed with the demand, 

pages 3/4, received on 3 September 2001 with the letter of 29 August 2001 
| j the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 
[ | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 

Q ] the language of publication of the international application (under Rule 48.3(b)). 

[" 1 the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

j j contained in the international application in written form. 

| ] filed together with the international application in computer readable form 

[~ [ furnished subsequently to this Authority in written form 

| | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 
™ been furnished 

4. [~] The amendments have resulted in the cancellation of: 

[ | the description, pages 

| | the claims, Nos. 

[ ] the drawings, sheets/fig. 

5. j [ This report has been established as if (some of) the amendments had not been made, since they have been considered to 
_ _ _ .go beyond the-disclosure as filed, as mdicated in the Supplemental Box (Rule 70.2(c)).** . .. . 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article J 4 are referred to in this 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70.16 and, 70. J 7). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 


1. 


Statement 






Novelty (N) Claims 1-20 


YES 




Claims 


NO 




Inventive step (IS) Claims 1-20 


YES 




Claims 


NO 




Industrial applicability (IA) Claims 1-20 


YES 




Claims 


NO 


2. 


Citations and explanations (Rule 70.7) 

Dl WO 99/29834 

D2 WO 99/07860 

D3 WO 98/23735 

D4 Infection and Immunity 

D5 European Journal of Immunology 

Noveltv and Inventive Step 






Claims 1-10 are to a method of producing an immunogenic complex comprising a non-mammalian heat shock 
protein (hsp) coupled to a heterologous, antigenic peptide, said method comprising subjecting the cell 
expressing the hsp to a stimulus which causes the induction of a heat-shock response. Claims 1 1-18 are 
directed towards a composition comprising a non-mammalian heat shock protein (hsp) coupled to a ; 
heterologous, antigenic peptide derived by the method of claims 1-10. Claim 19 is directed towards a 
pharmaceutical composition of comprising the composition of claims 11-18, and claim 20 is to a method of 
treatment using the composition of claim 19. 




Dl discloses that heat shock proteins form non-covalent complexes with antigenic peptides of cancer cDNA 
via a baculovirus vector and the complexes can elicit specific immunity to the antigenic peptides. However, 
this document specifically discloses mammalian hsps and therefore novelty of the present claims over D l is 
acknowledged. Further, there is no teaching that would suggest to the addressee the use of non-mammalian 
hsp's. While the heat shock class of proteins is well known for the high degree of structural and functional 
conservation between species, an inventive step must nevertheless be acknowledged. 




D2 discloses a composition where a stress protein is joined non-covalently to a human papilloma virus antigen 
to induce an immune response in a subject to HPV. Also disclosed is a noncovalent complex between avidin- 
stress proteiri fusion protein and biotinylated HPV protein antigen. 




D3 discloses stress protein from an insect (Drosophila) chemically conjugated to an influenza virus antigen. 


- 
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VI. Certain documents cited 


1 . Certain published documents (Rule 70. 1 0) 

Application No. Publication date 

Patent No. (day/month/year) 


Filing date 
(day/month/year) 


Priority date ( valid claim) 
(day/month/year) 


WO 00/20606 


13 April 2000 


2 October 1998 


2 October 1998 


WO 99/42472 


26 August 1999 


26 January 1999 


19 February 1998 


WO 99/42121 


26 August 1999 


19 February 1999 


20 February 1998 



Wv. 00/20606 discloses a first polypeptide fused to a second polypeptide and a complex of this fused protein and a 
chaperone (hsp). 

WO 99/42472 discloses a fusion protein of a ubiquitin (hsp) and an epitope-containing segment. 
WO 99/42121 discloses a modified hsp introduced into cells containing an antigenic peptide. 

These documents are not directly relevant to the present claims as they do not disclose the method of preparing these 
complexes to which the present claims are directed. 



Non-written disclosures (Rule 70.9) 
Kind of non-written disclosure Date of non-written disclosure Date of written disclosure referring to non- 

(day/month/year) wntten disclosure 

(day/month/year) 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 

Continuation of Box V 

D4 discloses immunisation with the E. coli MBP-protozoan HSP70 fusion protein and the so-induced powerful cellular 
response against MBP. 

None of D2, D3 or D4 disclose the production of the described complexes via the method of claims 1-11. D2 and D3 
teach the isolation of the stress proteins prior to complex formation, and none of the documents teach the induction of 
the stress proteins by stimulating a heat shock response in the same cell that expresses the heterologous antigenic 
polypeptide. 

D5 discloses a heterologous (SV-40) large T antigen as a chimeric protein transfected into mammalian lymphoma cells 
and expressed as a complex with constitutively expressed hsp73 (ie. expressed in the absence of any specific stimulus). 

The present claims differ from D5 in that the cells are non-mammalian and are subjected to stimulus to induce heat 
s* k response. 

Note: Rule 67 lists the subject matter which under Article 34(4)(a)(i) an international preliminary examination is not 
required to be carried out. At item (iv) it specifies methods for treatment of the human or animal body by surgery or 
therapy, as well as diagnostic methods, as such matter. However the agreement between WIPO and Australia further 
qualifies this by excepting from exclusion any subject matter which is examined under national grant procedures. 
Claim 20 has nonetheless been considered because the identified subject matter does not contravene Australian law. 
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The Claims Defining the Invention are as Follows 

1. A method of producing an immunogenic complex comprising a non- 
mammalian heat shock protein (hsp) coupled to a heterologous antigenic 
polypeptide, which method comprises: 

5 (a) expressing the heterologous antigenic polypeptide in a non- 

mammalian cell; and 

(b) subjected said cell to a stimulus which causes the induction of a 
heat shock response in said cells; and 

(c) recovering heterologous antigenic polypeptide coupled to one or 
10 more non-mammalian hsps from said cell or the culture medium. 

2. A method according to claim 1 wherein the cell is a non-mammalian 
eukaryotic cell and the hsp is a non-mammalian eukaryotic hsp. 

3. A method according to claim 2 wherein the cell is an insect cell and the 
hsp is an insect hsp. 

15 4. A method according to any one of the preceding claims wherein the 
antigenic polypeptide is an antigen of a pathogenic organism, or a 
fragment or derivative thereof. 

5. A method according to claim 4 wherein the pathogenic organism is a virus 
or a bacterium. 

20 6. A method according to claim 5 wherein the virus is a pestivirus. 

7. A method according to claim 6 wherein the virus is bovine viral diarrhoea 
virus (BVDV). 

8. A method according to any one of the preceding claims wherein the 
antigenic polypeptide is expressed in the cell by the introduction into the 

25 cell of a polynucleotide encoding the antigenic polypeptide operably linked 
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9. 

5 10. 
11. 

10 12. 



15 13. 
14. 

15. 

20 

16. 
17. 

18. 

25 



to a regulatory control sequence capable of directing expression of the 
polypeptide in the cell. 

A method according to claim 8 wherein the polynucleotide is part of a virus 
or viral vector. 

A method according to claim 9 wherein the cell is an insect cell and the 
virus or viral vector is a baculovirus or baculovirus vector. 

A composition comprising an immunogenic complex comprising a heat 
shock protein (hsp) coupled to a heterologous antigenic polypeptide 
obtained by the method of any one of claims 1 to 10. 

A composition comprising a heat shock protein (hsp) derived from a non- 
mammalian eukaryote coupled to a heterologous antigenic polypeptide 
which composition is capable of inducing an immune response to said 
antigenic polypeptide in an animal or human, wherein said composition is 
produced by the method of any of claims 1 to 1 1 . 

A composition according to claim 12 wherein the hsp is an insect hsp. 

A composition according to claim 12 or claim 13 wherein the antigenic 
polypeptide is an antigen of a pathogenic organism, or a fragment or 
derivative thereof. 

A composition according to any one of claims 12 to 14 wherein the 
pathogenic organism is a virus or a bacterium. 

A composition according to claim 15 wherein the virus is a pestivirus. 

A composition according to claim 16 wherein the virus is bovine viral 
diarrhoea virus (BVDV). 

A composition comprising a pestivirus antigen coupled to a heat shock 
protein. 
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A pharmaceutical composition comprising an immunogenic amount of a 
composition according to any one of claims 11 to 18 together with a 
pharmaceutical^ acceptable carrier or diluent. 

A method for inducing immunocompetence in an animal against a 
pathogen, said method comprising the steps of: administering to an 
animal a therapeutically effective amount of a pharmaceutical composition 
according to claim 19. 



AMENDED SHEET 
IPEA/AU 



WO 01/14411 

REPLACED BY 
ART 34 AMDT. claims 

1 . A method of producing an immunogenic complex comprising a heat shock 
protein (hsp) coupled to a heterologous antigenic polypeptide, which method 
comprises: 

5 (a) expressing the antigenic polypeptide in a cell which cell has been 

subjected to a stimulus which causes the induction of a heat shock 
response in said cells; and 

(b) recovering the antigenic polypeptide coupled to one or more hsps 
from said cell or the culture medium. 

10 2. A method according to claim 1 wherein the cell is a non-mammalian cell 
and the hsp is a non-mammalian hsp. 

3. A method according to claim 2 wherein the cell is a non-mammalian 
eukaryotic cell and the hsp is a non-mammalian eukaryotic hsp. 

4. A method according to claim 3 wherein the cell is an insect cell and the 
15 hsp is an insect hsp. 

5. A method according to any one of the preceding claims wherein the 
antigenic polypeptide is an antigen of a pathogenic organism, or a fragment or 
derivative thereof. 

6. A method according to claim 5 wherein the pathogenic organism is a virus 
20 or a bacterium. 

7. A method according to claim 6 wherein the virus is a pestivirus. 

8. A method according to claim 7 wherein the virus is bovine viral diarrhoea 
virus (BVDV). 

9. A method according to any one of the preceding claims wherein the 
25 antigenic polypeptide is expressed in the cell bythe introduction into the cell of a 

polynucleotide encoding the antigenic polypeptide operably linked to a regulatory 
control sequence capable of directing expression of the polypeptide in the cell. 
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10. A method according to claim 9 wherein the polynucleotide is part of a virus 
or viral vector. 

11. A method according to claim 10 wherein the cell is an insect cell and the 
virus or viral vector is a baculovirus or baculovirus vector. 

5 12. A composition comprising an immunogenic complex comprising a heat 
shock protein (hsp) coupled to a heterologous antigenic polypeptide obtained by 
the method of any one of claims 1 to 1 1 . 

13. A composition comprising a heat shock protein (hsp) derived from a non- 
mammalian eukaryote coupled to a heterologous antigenic polypeptide which 

10 composition is capable of inducing an immune response to said antigenic 
polypeptide in an animal or human. 

14. A composition according to claim 13 wherein the hsp is an insect hsp. 

15. A composition according to claim 13 or claim 14 wherein the antigenic 
polypeptide is an antigen of a pathogenic organism, or a fragment or derivative 

1 5 thereof. 

16. A composition according to any one of claims 13 to 15 wherein the 
pathogenic organism is a virus or a bacterium. 

17. A composition according to claim 16 wherein the virus is a pestivirus. 

18. A composition according to claim 17 wherein the virus is bovine viral 
20 diarrhoea virus (BVDV). 

19. A composition comprising a pestivirus antigen coupled to a heat shock 
protein. 

20. A pharmaceutical composition comprising an immunogenic amount of a 
composition according to any one of claims 12 to 19 together with a 

25 pharmaceutical^ acceptable carrier or diluent. 

21. A method for inducing immunocompetence in an animal against a 
pathogen, said method comprising the steps of: administering to an animal a 
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therapeutically effective amount of a pharmaceutical composition according to 
claim 20. 
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